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(54) VARISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To enhance the plating-resistance and 
damp-proof property by a method wherein an electrode 
is formed on the surface of a varistor element, a mixture 
mainly composed of Si02 is provided on the surface of 
the varistor element and fired, and a high resistance 



layer mainly composed of Zn-Si-O is formed on the part 
which is not covered by the electrode of the surface of 
the varistor element. 

CONSTITUTION: A ceramic sheet la, which is mainly 
composed of ZnO, and an inner electrode 2 are 
laminated, Ag paste is coated on both edge faces of a 




fired varistor element 1. and an electrode is baked. Then, ^ ^| 

when the varistor 1 is embedded and fired in the mixture 
which is mainly composed of Si02 the main component 
ZnO of the varistor element 1 and Si02 are reacted with 
each other, and a high resistance layer 4a mainly 
composed of Zn2Si04 is formed on the surface of the 
element 1. Also when Bi203, is added as a 
subcomponent to the varistor element 1, Bi203 is 

reacted with Si02 and the high resistance layer 4a, mainly composed of Zn202, is formed on 
the surface of the varistor element 1 and a high resistance layer 4b, mainly composed of Bi4 
(Si04)3. is formed thereon. 
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(54) VARISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE; To enhance the plating-resistance and damp-proof property by 
a method wherein an electrode is formed on the surface of a varistor 
element a mixture mainly composed of Si02 is provided on the surface of 
the varistor element and fired, and a high resistance layer mainly composed 
of Zn-Si-0 is formed on the part which is not covered by the electrode of 
the surface of the varistor element. 

CONSTITUTION: A ceramic sheet la, which is mainly composed of ZnO, 
and an inner electrode 2 are laminated, Ag paste is coated on both edge 
faces of a fired varistor element 1 , and an electrode is baked. Then, when 
the varistor 1 is embedded and fired in the mixture which is mainly 
composed of Si02 the main component ZnO of the varistor element 1 and 
Si02 are reacted with each other, and a high resistance layer 4a mainly 
composed of Zn2Si04 is formed on the surface of the element 1 . Also 
when Bi203, is added as a subcomponent to the varistor element 1, Bi203 
is reacted with Si02 and the high resistance layer 4a, mainly composed of 
Zn202, is formed on the surface of the varistor element 1 and a high 
resistance layer 4b, mainly composed of Bi4(Si04)3, is formed thereon. 
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* NOTICES * 

Je^pan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the varistor to which it has the electrode which prepared ZnO in the front face of the varistor component 
used as a principal component, and said varistor component, and the high resistive layer prepared in the part of said 
varistor component front face which is not covered with said electrode at least, and said high resistive layer uses the 
matter of a Zn-Si-O system as a principal component. 

[Claim 2] A varistor component, the electrode prepared in the front face of said varistor component, and the 1st high 
resistive layer prepared in the part of said varistor component front face which is not covered with said electrode at 
least. Have the 2nd high resistive layer prepared 1 st [ said ] on the high resistive layer, and said varistor component uses 
ZnO as a principal component. It is the varistor to which Bi is contained at least as an accessory constituent, said 1st 
high resistive layer uses the matter of a Zn-Si-O systrai as a principal component, and said 2nd high resistive layer uses 
the matter of a Bi-Si-O system as a principal component. 

[Claim 3] A varistor component, the electrode prepared in the front face of said varistor component, and the 1st high 
resistive layer prepared in the part of said varistor component front face which is not covered with said electrode at 
least, Have the 2nd high resistive layer prepared 1 st [ said ] on the high resistive layer, and said varistor component uses 
ZnO as a principal component. It is the varistor to which B is contained at least as an accessory constituent, said 1st high 
resistive layer uses the matter of a Zn-Si-O system as a principal component, and said 2nd high resistive layer uses the 
matter of a B-Si-O system as a principal component. 

[Claim 4] A varistor component, the electrode prepared in the front face of said varistor component, and the 1st high 
resistive layer prepared in the part of said varistor component front face which is not covered with said electrode at 
least, Have the 2nd high resistive layer prepared 1st [ said ] on the high resistive layer, and said varistor component uses 
ZnO as a principal component. It is the varistor to which Bi and B are contained at least as an accessory constituent, said 
1st high resistive layer uses the matter of a Zn-Si-O system as a principal component, and said 2nd hi^ resistive layer 
uses the matter of a Bi-Si-O system, and the matter of a B-Si-O system as a principal component. 
[Claim 5] The varistor which prepared the high resistive layer in said varistor component side face of said extemal 
electrode which is equipped with a varistor component, the internal electrode prepared in the interior of said varistor 
component, the extemaJ electrode prepared in the both-ends side of said varistor component so that it might connect 
with said intemal electrode electrically, and the high resistive layer prepared in the part of said varistor component front 
face which is not covered with said electrode at least, and coimters the free end of said intemal electrode. 
[Claim 6] The manufacture approach of the varistor which fabricates the raw material which uses ZnO as a principal 
component, obtains a varistor component, then forms an electrode in said varistor component front face, arranges and 
calcinates the mixture which uses Si02 as a principal component on the front face of said varistor component next, and 
forms a high resistive layer in the front face of said varistor component. 

[Claim 7] The manufacture approach of the varistor which fabricates the raw material which uses ZnO as a principal 
component, obtains a varistor component, then forms the 1st electrode in the front face of said varistor component, 
arranges and calcinates the mixture which uses Si02 as a principal component on the front face of said varistor 
component next, and forms the 2nd electrode on said 1st electrode after forming a high resistive layer in said varistor 
component front face. 

[Claim 8] The manufacture approach of the varistor which fabricates the raw material which uses ZnO as a principal 
component, obtains a varistor component, arranges and calcinates the mixture which uses Si02 as a principal 
component on the front face of said varistor component next, forms a high resistive layer in said component front face, 
and then forms an electrode in the front face of said varistor component. 

[Claim 9] The manufacture approach of the varistor which fabricates the raw material which uses ZnO as a principal 
component, obtains a varistor component, then is immersed in the liquid containing a silicon compoimd in said varistor 
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component, calcinates said varistor component after that, and fomis a high resistive layer in the front face of said 
varistor component. 

[Claim 10] The manufacture approach of a varistor according to claim 9 using at least one or more kinds in 4(CH30) Si, 
4(C2H50) Si, 4(C3H70) Si, and 4(C4H90) Si as a silicon compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a varistor and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, since Ag extemal electrode will be invaded by solder at the time of 
soldering, the chip performed nickel plating etc. on Ag extemal electrode, and, for the reason on a soldering disposition, 
has performed solder plating further from this. However, since it is a semi-conductor, if electrolytic plating is 
performed, since a ceramic component front face will also be plated, in order to prevent this, the ZnO varistor dipped 
into the ceramic component front face the glass which consists of Si, B, Bi, Pb, calcium, etc., and formed the hi^ 
resistive layer in it. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it was difficult to be unable to form the high resistive layer with 
glass only in a ceramic component front face alternatively, and to make it uniform thickness. For this reason, when 
plating, it had the trouble of causing plating flow, short-circuiting, or moisture etc. having infiltrated into the interior of 
a ceramic component, and degrading a varistor property. 

[0004] Then, this invention has precise and uniform thickness, forms a high resistive layer in a ceramic component front 

face alternatively, and aims at offering the varistor excellent in plating-proof nature and moisture resistance. 

[0005] 

[Means for Solving the Problem] In order to attain this purpose, this invention forms an electrode in the front face of a 
varistor component, it arranges the mixture which uses Si02 as a principal component on the front face of a varistor 
component next, calcinates it after that, and forms the high resistive layer whose principal component is the matter of a 
Zn-Si-O system in the part of a varistor component front face which is not covered with an electrode at least. 
[0006] 

[Function] Of this configuration, the ZnO component of a varistor component front face reacts with Si02, and the high 
resistive layer whose principal component is the matter of a Zn-Si-0 system is formed in a varistor component front 
face. However, since it does not react, a high resistive layer is altematively formed in the varistor component front face 
except an electrode formation part, and the electrode prepared in the varistor component front face and Si02 can be 
plated on said electrode. Moreover, since this high resistive layer can prevent plating flow, excessive moisture, etc. 
permeating since it has precise and uniform thickness, it can obtain the varistor excellent in moisture resistance and 
plating-proof nature. 

[0007] Furthermore, since a high resistive layer is formed also between an extemal electrode and a varistor component 
in the case of the varistor of a laminating mold, the free end of an intemal electrode and distance of the extemal 
electrode which counters can be shortened. That is, since area of an intemal electrode can be enlarged, a varistor with a 
big surge tolerated dose can be obtained. 

[0008] In addition, it is thought that the reason a high resistive layer is formed in the varistor component side face of an 

extemal electrode is for the high resistance component which the component of a varistor component and Si02 reacted 

and liquid-phase-ized, and was liquid-phase-ized from the interface to permeate into a component although it is not 

clear at present. 

[0009] 

[Example] 

(Example 1) In drawing 1 , 1 is a varistor component and two or more intemal electrodes 2 made from Ag are formed in 
the interior. Among these, it is pulled out by the both ends of the varistor component 1 by turns, and connects with the 
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external electrode 3 electrically in the both ends at the section electrode 2. 

[0010] Moreover, ceramic sheet la by which the laminating was carried out between intemal electrodes 2 and to its 
outside uses ZnO as a principal component, and contains Bi 203, Co203, Mn02 and Sb 203, and B-203 grade as an 
accessory constituent. 

[001 1] Drawing 2 showed the production process, and ceramic sheet la was produced by mixing of a raw material, 
grinding, slurrying, and sheet forming, as drawing 2 shown in (5). Next, the laminating (6) of this ceramic sheet la and 
the intemal electrode 2 was carried out, it was cut (7), the baking (8) back was carried out for 30 minutes at 930 degrees 
C, and chamfering of the edge (9) of the front face of the ceramic component 1 was carried out with the shaker for 1 
hour. 

[0012] Next, applied Ag electrode paste to the both-ends side of the ceramic component 1 (10), carried out Ag electrode 
printing (1 1) at 750 degrees C - 850 degrees C, the varistor component 1 was made buried in the mixture 15 which uses 
Si02 as a principal component, as shown in drawing 3 after that, and it calcinated at 750 degrees C - 950 degrees C in 
air or an oxygen ambient atmosphere for 5 minutes to 10 hours (12 of drawing 2 ). 

[0013] High resistive layer 4a which the principal components ZnO and Si02 of the varistor component 1 react, and 
mainly consists of Zn2Si04 by this baking is formed on said varistor component 1 front face. Moreover, when Bi 203 
is added for the varistor component 1 as an accessory constituent, Bi 203 reacts to it with Si02, and hi^ resistive layer 
4b which mainly consists of Bi4(Si04) 3 is formed on the front face of the varistor component 1 on high resistive layer 
4a which mainly consists of Zn2Si04, and this high resistive layer 4a, 

[0014] Moreover, when B-2 03 is added as an accessory constituent of the varistor component 1, B-2 03 reacts with 
Si02, and high resistive layer 4b which mainly consists of B-2 (Si04)3 is formed on the front face of the varistor 
component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on this. 

[0015] Furthermore, as an accessory constituent, when Bi 203 and B-2 03 are added for the varistor component 1, Bi 
203 and B-2 03 react to it with Si02. High resistive layer 4b which mainly consists of Bi4(Si04) 3 and B-2 (Si04)3 is 
formed on the front face of the varistor component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on 
this. The matter produced by these reactions does not produce the bad influence to the property of a varistor, but what 
was extremely excellent in the property as a varistor is obtained. An important thing is malcing the mixture 1 5 which 
uses Si02 as a principal component for each varistor component 1 altogether buried here, as shown in drawing 3 . 
Therefore, it covered with the mixture 15 which uses Si02 as a principal component by predetermined thickness into the 
crucible 16 of an alumina first, it arranged so that that which adjoins the varistor component 1 on it might not be 
contacted, and the mixture 15 which uses Si02 as a principal component in the condition was fully covered, and was 
put. After calcinating in this condition, the mixture 15 which uses Si02 of varistor component 1 front face and external 
electrode 3 front face as a principal component was removed. Put in the ball, the pure water, and the varistor component 
1 of SiC in the container, and it agitated, and this removal was performed by making two or more varistor components 1 
by the air gun rock within a container. Then, electrolysis nickel plating was performed on external electrode 3 front 
face, 0.6A and 30min performed solder plating (14 of drawing 2 ) on it by 2A and 30min, and the varistor was obtained. 
[0016] As for the thickness of the cross section of the obtained varistor to plating, nickel plating of 1.2 micrometers and 
solder plating was 1.3 micrometers. 

[0017] Moreover, it was shown for investigating plating-proof nature (Table 1). 
[0018] 



Table 1] 
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[0019] If it plates for the varistor component 1 which does not have the high resistive layers 4a and 4b as shown in 
(Table 1), 100% of the surface area of varistor components 1 other than the formation part of the external electrode 3 
will be plated. 

[0020] Moreover, the thing in which the high resistive layer with glass was formed on the front face of the varistor 
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component 1 was plated 7 to 8% like before. However, what is depended on this example was not plated at all other 
than the external electrode 3 formation part of the varistor component 1 . 

[0021] Moreover, since the corrosion of the varistor component 1 according [ the time of plating ] to plating Uquid does 
not break out, the varistor of this invention has the outstanding property. 

[0022] (Example 2) Like the example 1, as the varistor component 1 after extemal electrode 3 spreading (10) was 
shown in drawing 3 , the mixture 15 which uses Si02 as a principal component was made buried, and it calcinated at 
750-950 degrees C by this condition for 5 minutes to 10 hours. Then, Ag electrode paste was further applied on the 
extemal electrode 3, Ag electrode printing was performed for 10 - 60 minutes at 750-850 degrees C, then it plated (14), 
and the varistor was obtained. 

[0023] Moreover, after making the varistor component 1 buried in the mixture 15 which uses Si02 as a principal 
component in an example 2 and making it react to it, after removing the reactant of Si02 attached on the extemal 
electrode 3 like an example 1, it applies Ag on the extemal electrode 3, and ****** is also still better [ a reactant ] for it. 

[0024] Like an example 1, also in an example 2, the principal components ZnO and Si02 of the varistor component 1 
react, and high resistive layer 4a which mainly consists of Zn2Si04 is formed on said varistor component 1 front face. 
Moreover, when Bi 203 adds for the varistor component 1 as an accessory constituent, Bi 203 reacts to it with Si02, 
and high resistive layer 4b which mainly consists of Bi4(Si04) 3 is formed on the front face of the varistor component 1 
on high resistive layer 4a which mainly consists of Zn2Si04, and this high resistive layer 4a. 
[0025] Moreover, when B-2 03 is added as an accessory constituent of the varistor component 1, B-2 03 reacts with 
Si02, and high resistive layer 4b which mainly consists of B-2 (Si04)3 is formed on the front face of the varistor 
component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on this. 

[0026] Furthermore, as an accessory constituent, when Bi 203 and B-2 03 are added for the varistor component 1, Bi 
203 and B-2 03 react to it with Si02. High resistive layer 4b which mainly consists of Bi4(Si04) 3 and B-2 (Si04)3 is 
formed on the front face of the varistor component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on 
this. The matter produced by these reactions does not produce the bad influence to the property of a varistor, but what 
has the extremely excellent property as a varistor is obtained. 

[0027] (Example 3) Like an example 1, as shown in drawing 3 after chamfering of the edge (9), the varistor component 
1 is made buried in the mixture 15 which uses Si02 as a principal component, and it heats at 750 degrees C - 950 
degrees C by this condition for 5 minutes to 10 hours. The extemal electrode 3 is applied after heating (10), and Ag 
electrode printing and plating (14) are performed in 750 degrees C - 850 degrees C and 10 - 60 minutes. 
[0028] Like an example 1, also in an example 3, the principal components ZnO and Si02 of the varistor component 1 
react, and high resistive layer 4a which mainly consists of Zn2Si04 is formed on said varistor component 1 front face. 
Moreover, when Bi 203 is added for the varistor component 1 as an accessory constituent, Bi 203 reacts to it with 
Si02, and high resistive layer 4b which mainly consists of Bi4(Si04) 3 is formed on the front face of the varistor 
component 1 on high resistive layer 4a which mainly consists of Zn2Si04, and this high resistive layer 4a. 
[0029] Moreover, when B-2 03 is added as an accessory constituent of the varistor component 1, B-2 03 reacts with 
Si02, and high resistive layer 4b which mainly consists of B-2 (Si04)3 is formed on the front face of the varistor 
component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on this. 

[0030] Furthermore, as an accessory constituent, when Bi 203 and B-2 03 are added for the varistor component 1, Bi 
203 and B-2 03 react to it with Si02. High resistive layer 4b which mainly consists of Bi4(Si04) 3 and B-2 (Si04)3 is 
formed on the front face of the varistor component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on 
this. The matter produced by these reactions does not produce the bad influence to the property of a varistor, but what 
has the extremely excellent property as a varistor is obtained. 

[0031] (Example 4) Like an example 1, after obtaining the ceramic component 1, into the liquid included at least one or 
more kinds in 4(CH30) Si, 4(C2H50) Si, 4(C3H70) Si, and 4(C4H90) Si The ceramic component 1 was made 
immersed, after that, in air or an oxygen ambient atmosphere, it calculated for 30 minutes at 700-850 degrees C, and the 
high resistive layers 4a and 4b were formed. Thxis, by immersing the varistor component 1 in the above-mentioned 
liquid, while this liquid enters the front face of the varistor component 1, a touch area becomes large and reactivity 
becomes good, the film of uniform thickness is obtained. 

[0032] Also in this example, the principal components ZnO and Si02 of the varistor component 1 react like an example 
1, and high resistive layer 4a which mainly consists of Zn2Si04 is formed on said varistor component 1 front face. 
Moreover, when Bi 203 is added for the varistor component 1 as an accessory constituent, Bi 203 reacts to it with 
Si02, and high resistive layer 4b which mainly consists of Bi4(Si04) 3 is formed on the front face of the varistor 
component 1 on high resistive layer 4a which mainly consists of Zn2Si04, and this high resistive layer 4a. 
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[0033] Moreover, when B-2 03 is added as an accessory constituent of the varistor component 1 , B-2 03 reacts with 
Si02, and high resistive layer 4b which mainly consists of B-2 (Si04)3 is formed on the front face of the varistor 
component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on this. 

[0034] Furthermore, as an accessory constituent, when Bi 203 and B-2 03 are added for the varistor component 1, Bi 
203 and B-2 03 react to it with Si02. High resistive layer 4b which mainly consists of Bi4(Si04) 3 and B-2 (Si04)3 is 
formed on the front face of the varistor component 1 high resistive layer 4a which mainly consists of Zn2Si04, and on 
this. The matter produced by these reactions does not produce the bad influence to the property of a varistor, but what 
has the extremely excellent property as a varistor is obtained. 

[0035] in addition, although a high resistive layer is formed, when embedding like drawing 4 when making the varistor 
component 1 buried in the mixture 15 which uses Si02 as a principal component in examples 1-4 also considers 
reactivity, it is made to react in the crucible 16 of an alumina like drawing 3 , and is still more nearly main — carrying 
out - etc. — it is better to raise the adhesion of the mixture 1 5 and the varistor component 1 on which a pressure is put 
and which carries out, and uses Si02 as a principal component Moreover, it is thought that it can be made to react to 
homogeneity more into the container made with the varistor components 1 , such as a product made from nickel or a 
product made from porcelain, and the ingredient which does not react if it agitates putting in the varistor components 1, 
such as nickel or a zirconia, the ball which does not react, and the mixture 15 which uses the varistor component 1 and 
Si02 as a principal component, and making it rotate and reacts. 

[0036] Moreover, if the varistor component immersed in the Uquid is made buried in mixture 15 like examples 1-3 and 
the high resistive layers 4a and 4b are formed, the precise thing which has still more uniform thickness can be formed. 
[0037] Furthermore, as for a ball, it is desirable to use a thing smaller than the varistor component 1. Moreover, 
although mixture 15 is fine particles which use Si02 as a principal component, in order to improve reactivity with the 
varistor component 1, it is desirable to set particle size to 2 micrometers or less. And oxides, such as manganese, iron, 
nickel, antimony, aluminum, and a zirconia, are desirable as fine particles used for mixture 15 in addition to Si02. 
[0038] Thickness is controllable by adjusting this mixing ratio and heating temperature, and its time amount. Moreover, 
in case a high resistive layer is formed, it is desirable to make it 1200 degrees C or less. It is because Si will vitrify and 
varistor component 1 comrades will adhere, if 1200 degrees C is exceeded. 

[0039] And by performing a temperature up at a stretch, it can prevent the component of the varistor component 1 
evaporating and becoming pore. On the other hand, as for a temperature fall, it is desirable especially between 500-800 
degrees C to make the temperature lower by h in 50 degrees C /. Thereby, oxygen is fiilly supplied to the interior of the 
varistor component 1, and the varistor property in a low current field improves. 

[0040] Moreover, the load test in ** of the varistor of this invention and the conventional varistor was performed, and 
the result was shown in drawing 5 . 

[0041] It is [0042], when the conventional varistor passes over 100 hours so that it may turn out that drawing 5 is seen. 
[External Character 1] 



[0043] ** ~ although it changes a lot, most varistors of this invention are not changing. Thus, it turns out that the 
varistor of this invention is very excellent in moisture resistance as compared with the conventional thing. 
[0044] Moreover, the required invalid bed depth to a surge tolerated dose is shown in (Table 2). 
[0045] 
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2 0 0(A) 
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100 0(A> 
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1000(A) 
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100 0(A) 



[0046] in order that the conventional varistor may prevent a leak current according to (Table 2) - a surge tolerated dose 
- the varistor of 500A ~ the thickness of an invaiid layer — an effective layer ~ the twice of much more thickness ~ 
moreover - the varistor of 200A - the thickness of an invalid layer - an effective layer - it had to be made at worst the 
same as much more thickness, however, the varistor of this invention ~ a surge tolerated dose ~ the varistor of lOOOA ~ 
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the thickness of an invalid layer — an effective layer — 0.2 times of much more thickness ~ even if — since the high 
resistive layers 4a and 4b intervene between the extemal electrode 3 and the varistor component 1, a leak current can be 
prevented. 

[0047] Furthermore, since high resistive layer 3a is formed also between the extemal electrode 3 and the varistor 
component 1 in the case of the varistor of tiie laminating mold shown in drawing 1 , free end 2a of an internal electrode 
2 and distance of the extemal electrode 3 which coxmters can be shortened. That is, since area of an internal electrode 2 
can be enlarged, a varistor with a big surge tolerated dose can be obtained. 

[0048] In addition, altiiough the reason high resistive layer 3a is formed also in the inside side of the extemal electrode 3 
has not become clear enough at present, it is thought that it is for the high resistance component which the component of 
a varistor component and Si02 reacted and liquid-phase-ized, and was liquid-phase-ized from the interface to permeate 
into a component 
[0049] 

[Effect of the Invention] as mentioned above, this invention should be reversed in the electrode of a varistor component 
front face — into the part which is not **** The high resistive layer which a principal component uses Zn2Si04 as the 
high resistive layer of Zn2Si04, and a lower layer uses as a principal component. The high resistive layer to which the 
upper layer uses Bi4(Si04) 3 as a principal component or the high resistive layer to which a lower layer uses Zn2Si04 
as a principal component, the high resistive layer to which the upper layer uses B-2 (Si04)3 as a principal component, 
Or the high resistive layer to which a lower layer uses Zn2Si04 as a principal component, and the high resistive layer 
which the upper layer mainly turns into fix)m Bi4(Si04) 3 and B-2 (Si04)3 are formed. 

[0050] Since it has precise and uniform thickness, unnecessary moisture etc. permeates into a varistor component, and 
these high resistive layers do not degrade a varistor property. Moreover, it can prevent lifting short [ poor ] generating 
plating flow also at the time of plating. Furthermore, since thickness of an invalid layer can be made thinner than before, 
a miniaturization can be attained. Thus, since the high resistive layer of this invention is excellent in chemical resistance 
and moisture resistance, the varistor which has the outstanding property can be obtained. 

[0051] Furthermore, since a high resistive layer is formed also between an extemal electrode and a varistor component 
in the case of the varistor of a laminating mold, the free end of an internal electrode and distance of the extemal 
electrode which counters can be shortened. That is, since area of an internal electrode can be enlarged, a varistor with a 
big surge tolerated dose can be obtained. 
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* NOTICES * 

Japan Patent 0££ie« is not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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